We will describe improvements which have led to new records for peak and average luminosity at PEP. Comparison of recent results with several earlier lattice and optical modifications shows rather good correlation with the predictions of a beam-beam simulation program.
Introduction
The PEP lattice has been modified from its original design (PEP1) by relocation of the final focus quadrupoles nearer to the interaction points. The A quick fix for this problem was provided by refocusing to produce a small waist in the RF region, e.g., the PEP2b configuration in Fig. 3 order to improve beam lifetimes, increase luminosity, and decrease background noise. These efforts continually increase productivity with a time-constant of many weeks.
"Golden orbits." Once a good configuration has been established, it is always found that the orbit which works best is not the "best" orbit as indicated by the position monitors. Evidently the inspired greenthumbing by the operators eventually compensates for effects such as position monitor errors, local phase and 6 errors, dispersion functions, and x-y coupling.
A very useful feature of the orbit correction program is the ability to save the "golden orbit" and subsequently correct to it rather than to the "best" orbit.
Beam Table II for the three configurations which have been used the most. Here the limiting currents and luminosities for PEPI and PEP2b are experimental values -i.e., they represent some kind of a beam-beam limit. It was noted that the simulated beams blow up to similar vertical emittances ( .01 mm-mr) in both PEP1 and PEP2b, and this value was used as a criterion for estimating the limiting values for PEP3a. This estimate was confirmed by actual results early in PEP3a operation. Later improvements to some 100% above the prediction are thought to mean that the operators have managed to reduce the machine errors relative to the errors which had been adopted in the Hutton computations.
The simulation also predicts that PEP3b should be essentially the same as PEP2b-also in agreement with experimental results.
Another prediction suggested by Hutton's work was that the luminosity would increase if the vertical tune were increased fromn-18.19 tot-18.40. A 30% increase in luminosity was predicted on the criterion of a vertical emittance limit of .01 mm-mr. However, when this 2003 was tried in the real machine it didn't work; the limiting colliding currents and peak luminosities were far lower at the higher tune than at the lower tune. In this case vertical emittance evidently was not a limitation.7 There was evidence of a type of coherent beambeam effect which has been described by Keil.6 
